Cholinergic effects on spike-density and burst-duration of medullary respiration-related neurones in the rabbit: an iontophoretic study.
Cholinoceptive properties of 180 medullary respiration-related neurones (RRN) were studied in urethane-anaesthetized rabbits. Acetylcholine (ACh) and agonists, as well as antagonists of muscarinic receptors and nicotinic receptors, were administered iontophoretically. Respiration-related neurons were classified with respect to the correlation of their activity with the activity of the phrenic nerve: phase-bound inspiratory (I) and expiratory (E) neurones and phase-spanning expiratory-inspiratory and inspiratory-expiratory neurones were discriminated. Acetylcholine altered the activity of 170 respiration-related neurones. In 49 cells the discharge-rate (f) alone was affected. In 44 respiration-related neurones the burst-duration (tbd) only was altered. In 77 respiration-related neurones the discharge rate and burst duration were affected simultaneously. Inhibitory actions of ACh prevailed over excitatory actions on inspiratory neurones. In expiratory neurones the discharge rate was increased or decreased in about the same number of cases. In most phase-spanning neurones the discharge rate was increased. Cholinergic inhibition of burst duration was observed in most respiration-related neurones. In all phase-types of respiration-related neurones muscarinic as well as nicotinic actions of ACh were demonstrated. In inspiratory and expiratory-inspiratory neurones muscarinic effects on the discharge rate prevailed over nicotinic effects. More nicotinic than muscarinic effects on discharge rate were observed in expiratory and inspiratory-expiratory neurones. Cholinergic effects on burst duration in about the same number of respiration-related neurones were mediated by muscarinic or by nicotinic receptors, respectively. Various types of cholinoceptors may be involved in these effects. The results suggest that cholinergic mechanisms play an important role in the control of the central regulation of respiratory movements. The functional significance of cholinergic effects on respiration-related neurones is discussed with special emphasis of effects on burst duration.